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ABSTRACT OF DISSERTATION

TRAINING PRE-SERVICE
GENERAL EDUCATORS TO COLLECT ACCURATE
ANTECEDENT-BEHAVIOR-CONSEQUENCE DATA
Functional behavior assessment is a process that should involve all individuals that
work closely with a student who is engaging in problematic behavior that impacts their
own or others’ learning. General educators are typically involved in this process through
indirect or descriptive assessments, such as collecting antecedent-behavior-consequence
data (ABC). However, there are many factors that can impact a general educator’s ability
to collect accurate ABC data. Inaccurate data can misinform appropriate responses and
interventions for challenging behaviors made by a student’s decision-making team, such
as an Individual Education Program (IEP) team. Therefore, it is critical that researchers
empirically evaluate training interventions that can be used to provide instruction on this
skill. The purpose of this study was to evaluate the use of behavioral skills training (BST),
with video vignettes used for modeling and rehearsal, to train pre-service general educators
how to collect accurate antecedent-behavior-consequence (ABC) data using a structured
recording format via a single-case research design. This study also sought to program and
assess generalization of the skill to a narrative format. This format is typically used in
schools but often yields less reliable and more subjective data. Lastly, four administrations
of a pre- and posttest were used to assess incidental learning of non-target information
provided via instructive feedback. Results indicate BST was effective for training preservice general educators to collect ABC data using a structured recording format.
Participants were able to generalize the skill to a narrative recording format. Performance
on non-target information posttests were variable across participants. These findings
extend the literature on BST and highlight a way for researchers to facilitate generalization
within the context of an experimental design.
KEYWORDS: Functional Behavior Assessment, Descriptive Assessment, General
Education Teachers, Behavioral Skills Training, Pre-Service.
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CHAPTER 1. INTRODUCTION
Background of the Problem
Pre-service and in-service teachers commonly report that they receive limited
training in behavior management during their teacher preparation program (TPP) and
report similar issues when participating in school-supported professional development
trainings (Allen, Mikami, Hafen, & Pianta, 2014; Butler & Monda-Amaya, 2016; Moore
et al., 2017; Tillery, Varjas, Meyers, & Collins, 2010). TPPs are considered to be the first
avenue for instruction on educator competencies, so their role in the development of
teachers is critical to their success. In regard to classroom and behavior management,
their role is especially important considering that inadequate training can have negative
effects on both the teacher and the student (e.g., teacher burnout and decreased academic
engagement in students which can compromise short- and long-term academic
achievement; Algozzine, Christian, Marr, McClanahan, & White, 2008; Stronge, Ward,
& Grant, 2011).
TPPs have been largely met with criticism regarding their lack of a
comprehensive coverage of empirically supported strategies in the prevention and
reduction of problem behavior (Moore et al., 2017). Members from the National Council
on Teacher Quality recently reviewed syllabi from classroom management courses across
696 graduate and alternative-certification TPPs and found that teachers may be
alarmingly ill-equipped to manage problematic behavior due to an over-emphasis on
basic prevention strategies, such as establishing rules and routines and maximizing
academic engagement (i.e., Tier-1 behavioral supports; Drake, Pomerance, Rickenbrode,
& Walsh, 2018). Although important, general educators should also be prepared to
1

implement individualized behavioral supports (i.e., Tier-2 and Tier-3 behavioral
supports). An additional review of TPPs suggested that general education teachers, in
contrast to special educators, should be considered a population of teachers that are
especially vulnerable to difficulties with behavior management, given that their
coursework is largely devoted to universal strategies versus individualized approaches to
managing problem behavior (Flower, McKenna, & Haring, 2017). This can be
problematic given that 45% of students who receive special education services under the
disability category of emotional disturbance receive at least 80% of their instruction in a
general education classroom (Drasgow & Yell, 2001; U.S. Department of Education,
National Center for Education Statistics, 2016). Considering that many students who
engage in problem behavior receive most of their instruction in general education
settings, general educators often serve as the primary implementers of interventions.
Therefore, it seems pragmatic to involve them at all stages of intervention, including
actions that precede the development of a behavior intervention plan (BIP). A BIP refers
to an individualized plan that clearly describes how to increase appropriate student
behaviors and decrease problematic behaviors. Involving general educators in actions that
occur prior to BIP development and implementation can increase the general educator’s
procedural adherence and understanding of the BIP, which is essential to meet intended
outcomes (Sanetti, Collier-Meek, Long, Byron, & Kratochwill, 2015; Walker & Barry,
2017). Relatedly, correctly identifying the purpose of a behavior (i.e., function) is
imperative to the development of a precise BIP.
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Functional Behavior Assessment
Functional behavior assessment (FBA) is a process that seeks to determine the
function of behaviors that impede learning by identifying the conditions in which the
behavior of interest is most likely to occur and be maintained (Hanley, 2012; Scott &
Cooper, 2017). There is a strong empirical base that supports the use of FBA to guide
intervention on problematic behaviors; however, according to the Individuals with
Disabilities Education Act (IDEA), FBA is only mandated for behaviors that are deemed
a manifestation of a student’s disability (Horner & Yell, 2017; IDEA, 2004; Zirkel,
2017). An FBA is intended to lead to a precise intervention that addresses behavioral
function and is considered a trademark practice in the assessment and intervention of
problem behaviors (Hanley, 2012; Scott & Alter, 2017).
FBAs may include three main types of assessment: (1) indirect assessment, (2)
descriptive assessment, and (3) functional analysis (Cooper, Heron, & Heward, 2007).
Indirect assessment typically involves caregivers, educators, and related individuals
completing questionnaires, rating scales, and interviews for purpose of developing a wellrounded profile of the student, but does not include direct observation such as the use of a
behavioral checklist like, Questions About Behavioral Function (Paclawskyj, Matson,
Rush, Smalls, & Vollmer, 2000). In contrast, descriptive assessment involves a direct
observation of behavior, but with no manipulation of the environment (Pence & St. Peter,
2018). One type of descriptive assessment is ABC recording, which involves repeated
observations to identify a pattern of antecedents and consequences that occur in relation
to the problem behavior (Lerman & Iwata, 1993). Antecedent refers to an environmental
condition that exists or occurs prior to a behavior of interest (Cooper et al., 2007).
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Consequence refers to a stimulus change that follows the behavior of interest (Cooper et
al., 2007). There are two common formats for collecting ABC data. First, a narrative
format involves the observer providing an anecdotal description of the events that
surround the problem behavior and may involve descriptions that are subjective, and not
easily quantified for analysis (Lerman, Hovanetz, Strobel, & Tetrault, 2009; Pence & St.
Peter, 2018). Second, a structured recording format involves a specially prepared data
sheet that is pre-populated with antecedents and consequences prior to the observation
and provides more objective data (Pence & St. Peter, 2018). A functional analysis
involves a systematic alteration of some environmental event while examining the effect
it has on the behavior (Hanley, Iwata, & McCord, 2003) and is oftentimes considered the
most intensive of three type of assessments that obtain data about challenging behaviors
(Cooper et al., 2007).
A functional analysis is considered to be the most informative method for
determining function and there is a wealth of empirical support regarding use across ages,
diagnoses, and settings (e.g., Bloom, Iwata, Fritz, Roscoe, & Carreau, 2011; Wallace,
Doney, Mintz-Resudek, & Tarbox, 2004; Wallace & Iwata, 1999). However, there are
barriers that inhibit the use of functional analyses to identify function of problem
behaviors, especially in regard to resources (e.g., time, cost), potentially inconclusive
results, and social acceptability of procedures (problem behaviors are evoked under
controlled conditions; Langthorne & McGill, 2011). With these barriers in mind, results
from a recent statewide survey conducted in Massachusetts indicated that practitioners
are more likely to use a descriptive assessment, such as ABC recording, to inform the
development of a BIP (Roscoe, Phillips, Kelly, Farber, & Dube, 2015). While this is
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concerning given the empirical merit of functional analyses and potential inaccuracy of
descriptive data (Hanley, 2012), descriptive assessments are potentially beneficial as an
initial approach to identifying function when developing a BIP. First, results from a
descriptive assessment can be used to guide the design of a functional analysis (Tiger,
Hanley, & Bessett, 2006). Second, a descriptive assessment is more amenable to
environments that cannot be tightly controlled (e.g., general education classrooms),
which is preferred for conducting functional analyses (Hanley, 2012; Lerman et al.,
2009). This is an important distinction as general education classrooms are typically less
structured environments and have variables that are often difficult to control for during
test conditions (e.g., peer attention, competing stimuli; Lerman et al., 2009; Scott &
Alter, 2017). Third, descriptive assessments are more applicable to behaviors that may
result in harm given the evocative nature of functional analyses (Iwata & Dozier, 2008).
Lastly, Roscoe and colleagues (2015) indicated that some practitioners had a lack of
support or acceptance of a functional analysis, thereby leading them to rely on descriptive
assessments when developing an intervention. Hanley (2012) provided recommendations
to overcome this obstacle (i.e., establish positive rapport with individuals who will
conduct the functional analysis and explain the reasons for conducting a functional
analysis). However, in order to increase the overall proactive use of FBA to arrive at a
function of problem behavior and develop targeted interventions, researchers and
behavioral support personnel must consider the probability that a certain method will
actually be used (Scott et al., 2004).
Ideally, school personnel who are highly trained in behavioral assessment, such as
school psychologists, behavior specialists, special education teachers, or board-certified
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behavior analysts, would conduct a descriptive assessment (Lerman et al., 2009).
However, this does not always occur in practice. In the absence of more precise methods
and personnel, it is imperative that general educators receive training to collect accurate
ABC data as they are among the list of personnel in a school who may be asked to do so
when needed. A student’s Individualized Education Program (IEP) team may select an
inappropriate intervention if they make the selection based on inaccurate ABC data
(Sanetti, Fallon, & Collier-Meek, 2013). Embedding such training efforts in TPPs (i.e., at
the earliest onset of teacher competencies) is important in encouraging general educators
to adopt a functional approach to problematic behaviors.

Behavioral Skills Training
A common form of pre- and in-service professional development is a one-time,
lecture-based workshop (Sutherland, McLeod, Conroy, & Cox, 2013), but multiple
studies reported that instruction alone is often ineffective in promoting acquisition of
target skills in adults. Researchers have made strides in identifying efficacious methods
for teaching adult learners. Behavioral skills training (BST) is a research-based training
intervention that has been used to teach adults and children to acquire a diverse array of
skills, some of which are behavior analytic in nature (Hassan et al., 2018; Hogan, Knez,
& Kahng, 2015; Homlitas, Rosales, & Candel, 2014; Shayne & Miltenberger, 2013). BST
combines instruction with modeling, rehearsal, and feedback until a learner reaches a predetermined mastery criterion (Miltenberger et al., 2004). Trainers have used BST to train
a variety of individuals on strategies to address student problem behavior. For example,
Hogan et al. (2015) evaluated the use of BST to teach instructional staff at a day school
for children with autism spectrum disorder and other developmental disabilities how to
6

implement components of two students’ BIPs. Results indicated that staff members’
implementation of the BIP improved as a result of the training. Shayne and Miltenberger
(2013) taught parents how to conduct ABC recording, write a summary statement of
environmental contingencies surrounding problem behavior, and make appropriate
treatment choices. The results indicated that BST was an effective intervention to teach
parents how to complete each of the three dependent variables. In a recent review of the
special education practitioner training literature, Brock and colleagues (2017) identified
BST as consistent with the most improvement in intervention fidelity in comparison to
numerous practitioner training interventions. Together, this suggests that BST is an
efficacious training intervention and its use should be considered when training adult
learners.
The utility of BST has been applied across different age groups (e.g., children to
college-aged students; Hankla, Kohn, & Normand, 2017; Himle, Miltenberger, Flessner,
& Gatheridge, 2004) and settings (pre-service training to in-service training for teachers;
Parsons, Rollyson, & Reid, 2012). As a result, BST is one of the most effective training
interventions available (DiGennaro Reed & Reed, 2014). However, the extent to which
trainings and related activities are implemented with fidelity requires attention. For
example, implementation fidelity (e.g., training and coaching of adults by researchers and
related individuals) can compromise the practitioner’s procedural adherence to an
intervention (i.e., intervention fidelity), thereby, reducing the probability of intended
outcomes for beneficiaries of the intervention (Dunst & Trivette, 2009; Fixsen, Naoom,
Blasé, Friedman, & Wallace, 2005). This means that poor implementation fidelity can
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reduce the likelihood of high levels of intervention fidelity, which can influence intended
student outcomes (Fixsen, Blasé, Duda, Naoom, & Van Dyke, 2010).

Generalization
It is important to distinguish the application of training (i.e., implementation
practice) from the trainee application of skills (i.e., intervention practice) within the
environment in which the skill is to occur in over time. While teacher educators and
researchers have begun to respond to the call to provide training to populations of
teachers that are considered more vulnerable to having difficulties with behavior
management, research that documents the successful generalization of skills from TPPs
continues to fall behind. Generalization refers to when a skill or practice occurs under
different, non-training conditions (e.g., across people, environments, and materials), or
when a similar behavior occurs without direct teaching (Ledford, Lane, & Tate, 2018;
Stokes & Baer, 1977). For example, if a student teacher were to acquire a skill during
their teacher preparation program as a result of training and then apply the skill in their
assigned classroom, then generalization has occurred. If the same teacher were to sustain
use of the skill across time, then it could be stated that the teacher maintained the use of
the skill after training.
Successful generalization and maintenance of a skill are predicated on effective
training (Rose & Church, 1998; Scheeler, 2008). Unfortunately, the skills that teachers
are taught during their university-based TPPs do not often translate to practice when
university supports are removed (Markelz, Riden, & Scheeler, 2017; Scheeler, 2008).
This is, in part, due to an overreliance on a “train and hope” method of generalization,
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which suggests that generalization is a natural outcome of training (Gable, 2014; Stokes
& Baer, 1977). Along this dimension, teacher educators should actively program for
generalization rather than passively expect it (Baer, Wolf, & Risley, 1968). Stokes and
Baer (1977) contributed a seminal article to the field of applied behavior analysis and
education. Specifically, they grouped studies that either programmed for or assessed
generalization under nine major headings. Of the nine headings, sequential modification
(i.e., providing training if generalization did not occur as a result of initial training),
training sufficient exemplars (i.e., training more than one example of the generalization
target), programming common stimuli (i.e., ensuring the training context and materials
closely resemble the primary generalization target), natural maintaining contingencies
(i.e., shaping responses that would naturally be reinforced in the generalization context),
and mediating generalization (i.e., embedding self-management strategies during training
to promote generalization) are methods that TPPs can use to help promote generalization
of skills to a pre-service educator’s future employment setting (Markelz et al., 2017;
Stokes & Baer, 1977). If teachers are unable to generalize their pre-service training to
their own classroom, then TPPs are not truly performing according to their original
intent, which is the full and cohesive preparation of teachers so that they may work
effectively with K-12 learners in post-training settings.

Instructive Feedback
In order to maximize learning during TPPs, pre-service teachers need access to
instruction that is not just effective, but efficient as well (i.e., the amount of time required
to acquire learning targets, or the number of learning targets that can be acquired; Ault,
Wolery, Doyle, & Gast, 1989). This is especially important when considering how most
9

TPPs are densely packed within a 2-4-year time period, yet may not afford the
opportunity to acquire skills critical to teachers across multiple domains (e.g.,
classroom/behavior management and instruction). To offset this challenge, teacher
educators can embed additional learning targets to increase learning outcomes.
Instructive feedback (IF) is a teaching strategy which involves the planned addition of
non-target information in the consequent event of instructional trials and is a viable
option for increasing instructional efficiency (Reichow & Wolery, 2011). IF involves the
teacher presenting the target stimulus, allowing time for the student to respond, providing
consequences, and presenting non-target information with no requirement to respond
(Werts, Caldwell, & Wolery, 2003). There are three types of IF: 1) information that is
parallel to target information (e.g., IF on lower-case letters when upper-case letters are
targeted), 2) information that is an expansion of target information (e.g., IF on what a tool
might be used for when labeling tools are targeted), and 3) novel information that is
unrelated to the target information (e.g., IF on numbers when letters are targeted;
Albarran & Sandbank, 2018). IF also can be provided via different modalities (i.e.,
verbally, visually, or a combination of the two). Frequent probes of non-target
information can be beneficial when promoting response generalization, especially when
the IF targets are expansions to the original target (Albarran & Sandbank, 2018).
There is a strong evidence base that supports the use of IF across learners who are
typically developing as well as learners who have an exceptionality label. For example,
Olszewski, Soto, and Goldstein (2017) included letter names and sounds as an expansion
to the original learning targets during a phonological awareness intervention provided to
nine typically developing learners. All participants demonstrated gains in letter names
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and sounds across both target and non-target information. Collins, Terrell, and Test
(2017) systematically taught four individuals (age = 16-18 years) with mild intellectual
disabilities to acquire skills necessary to perform work-related duties at a greenhouse.
Researchers also embedded photosynthesis science content as additional learning targets
during instructional trials. All participants increased their knowledge of the science
content, as well as acquired the targeted job-related skills. Parker and Schuster (2002)
assessed the acquisition of non-target information with a heterogeneous group of high
school students ranging from 15-19 years old. Three of the four students acquired the IF
targets. The majority of previous research on the use of IF on acquisition of non-target
information has primarily been with school-age learners with and without an
exceptionality label. However, IF demonstrates utility and value for the teacher educator
because they can increase pre-service teacher acquisition of information with little
additional planning time and materials (Ledford, Gast, Luscre, & Ayres, 2008).
Relatedly, it can prove to make more efficient use of a teacher educator’s time (Parker &
Schuster, 2002). This is especially important as many teacher educators are required to
devote a majority of instructional time related to instructional pedagogy (Hammerness,
Darling-Hammond, Grossman, Rust, & Shulman, 2005), which in turn can impact time
spent on behavioral assessment and management. To date, there has been no investigation
on its utility as a method to increase acquisition of non-targeted information with preservice educators.

Purpose of the Study
Several studies support the effectiveness of BST to train a diverse group of
learners to acquire a variety of skills. BST has also been shown to be an efficient training
11

intervention (e.g., Sarokoff & Sturmey, 2004); however, identifying ways to promote the
acquisition of both targeted and non-targeted information can be beneficial in
maximizing instruction during pre-service training. It is important to note that the
generalization and maintenance of skills are not guaranteed as a product of effective and
efficient training procedures. Markelz and colleagues (2017) contended that
systematically programming for generalization in TPPs is urgently needed and can be
done in a realistic and practical manner. The generalization of skills that help address the
historical challenges with behavior management is critical (Drake et al., 2018).
Specifically, to this regard, there is minimal research on training in-service general
education teachers in the assessment of problem behavior (e.g., Lane et al., 2015;
McKenney, Waldron, & Conroy, 2013), and even fewer examples on training pre-service
general educators. Lerman and colleagues (2009) provided a brief training with videos on
ABC data collection with a structured recording format and narrative recording format to
special education teachers and paraprofessionals. The structured ABC format was
associated with slightly higher levels of accuracy when compared to accuracy using a
narrative recording form. Although videos reflected exchanges that were relatively ideal
and tightly controlled, participants were unable to reach sufficient levels of accuracy.
Pence and St. Peter (2018) conducted a study in which they trained 14 in-service teachers
to conduct a descriptive assessment using videos, an automated Microsoft PowerPoint
presentation, and performance feedback. Participants were unable to reach the established
mastery criterion (i.e., 80% agreement with a pre-developed answer key) following
training. In a more recent investigation, Samudre et al. (2019) used BST to teach 49 preservice general education teachers how to conduct ABC recording using a structured
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recording format. While results did indicate an increase in accuracy of ABC data
collected when viewing a video vignette of a hypothetical student engaging in problem
behavior, performance did not reach an optimal performance criterion after a one-time
training. Results from all three studies suggest that teachers may need more systematic
training to be able to conduct ABC recording with sufficient accuracy.
It seems apparent that the literature base needs effective training interventions that
focus on accuracy of ABC recording. There is a substantial body of evidence that
supports the use of BST, but it has not been evaluated with pre-service general educators
and their ability to conduct behavioral assessments. The purpose of this study was to
evaluate BST to train pre-service elementary general educators to collect ABC data using
a structured recording format until they reach a pre-determined mastery criterion. This
study actively programmed for generalization of the target skill to a narrative recording
format. In contrast to a structured recording form which has pre-populated events that can
be selected, a narrative recording form requires the data collector to provide a narrative
description of antecedents, behaviors, and consequences (Lerman et al., 2009). This is a
commonly used format in school settings, but can provide overly subjective data (e.g.,
“was angry” described as an antecedent event; Pence & St. Peter, 2018). For this study,
the BST package was comprised of instruction, modeling, and rehearsal with video
vignettes of a hypothetical student engaging in problem behavior, corrective feedback on
omitted or incorrect responses, and behavior specific praise for correct responses with
vocal and visual presentations of additional learning targets presented via IF.

13

Research Questions
The research questions for the present study are as follows:
1. When BST is used with pre-service elementary general educators who are
enrolled in personnel preparation programs, will pre-service general educators
display an increase in accuracy of ABC data using a structured recording form?
2. If a participant can collect accurate ABC data using a structured recording form,
will they be able to generalize this skill to a narrative recording form when
provided with IF during the consequent event of instructional sessions?
3. When presented via IF, will participants acquire additional non-targeted
information (i.e., hypothesizing functions of behavior and minimum number of
days for ABC data collection)?

14

CHAPTER 2. METHOD
Participants and Setting
Seven pre-service elementary general educators participated in this study.
Participants were recruited from a course provided at a public university located in the
Southeastern region of the United States. The course was specifically designed to provide
pre-service teachers instruction on universal classroom management strategies. The
course was delivered to pre-service elementary general educators who were newly
accepted into a TPP. The course met at a local elementary school through a universityaffiliated clinic that provided pre-service educators unique opportunities to observe inservice educators. All participants were pursuing their initial teaching licensure in
elementary general education. Three participants were juniors and four participants were
seniors. Five participants reported that they had previously taken at least one
classroom/behavior management course. One participant reported never having taken a
classroom/behavior management course prior to the one in which the student was
currently enrolled during the study. One participant reported having taken three
classroom/behavior management courses prior to their involvement with the study.
Prior to the start of the study, the lead researcher met with all potential
participants within their normally scheduled class time. The lead researcher provided
information related to the purpose and nature of the study, inclusion criteria, participant
expectations, and compensation contingent on all expectations being met. Inclusion
criteria were as follows: (a) must be pursuing teaching licensure in elementary general
education, (b) must be a full-time student enrolled in the classroom/behavior management
course from which participants were recruited from, and (c) no prior experience

conducting a descriptive assessment of problem behavior based on self-report. Participant
expectations were as follows: (a) must attend individual training sessions with the lead
researcher at a mutually agreed upon time and place until the completion of the study, (b)
must notify the researcher at least 12 hours in advance if unable to attend the session, and
(c) encouraged to not discuss content of training with other participants. Each participant
was compensated for their time spent on research-related activities outside of normal
class times per funds provided by a fellowship award designated for doctoral student
research. See Appendix A for the student demographic questionnaire that was
administered at the start of the study. The lead researcher was responsible for all
instruction and served as primary data collector. The lead researcher was a doctoral
candidate in special education who was also pursuing certification as a Board-Certified
Behavior Analyst (BCBA). In addition, he had 3 years of experience working in public
schools as an elementary special education teacher.
Sessions took place in a study lounge on the university campus. The study lounge
contained six rectangular and circular tables, staff offices, a conference room, armchairs
located towards the front right corner of the room, and an information/help desk located
towards the rear of the room. The study lounge is meant to serve as a common area for
staff/students. Sessions were conducted in a private area of the study lounge, so as to
avoid interruptions from other individuals who were not involved with the study but in
the immediate area. Sessions took place three to five times per week at a mutually agreed
upon time and day.
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Materials
Video vignettes. Twelve video vignettes were created prior to the beginning of
the study and were delivered via a 13-inch MacBook Pro (Retina) during all sessions. All
video vignettes included a hypothetical focus student who engaged in problem behavior,
one to two same-aged peers, and a classroom teacher. Graduate students pursuing a
master’s degree in applied behavior analysis served as actors in each of the videos. Each
student played the same role across all 12 videos. The lead researcher prepared scripts for
each video in advance and displayed them on a multimedia screen (i.e., teleprompter)
located in the recording space. The lead researcher sat in a separate space and tracked the
script as actors either engaged in or reinforced problem behavior as directed. Videos
ranged in duration from 1:10 s to 4:24 seconds. Each video had an intended function of
the focus student’s problem behavior (i.e., gain attention, escape non-preferred task, gain
access to a preferred activity/tangible) and included various topographies of problem
behavior (e.g., hair pulling, property destruction, and throwing classroom materials). It is
important to note that the length of the videos is not representative of the true amount of
time that is recommended to collect ABC data. As such, the lead researcher indicated this
to participants during the instructional phase of the training intervention. Each video
included antecedents and consequences to problem behavior, but they varied across
videos dependent on the intended function. The focus student engaged in five to seven
occurrences of problem behavior in each video. Four video vignettes were assigned to a
specific behavioral function. Three videos were used (one per function) to model correct
ABC data collection across all BST sessions.
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The lead researcher sent a letter to 14 potential external reviewers, which requested
their assistance in creating an answer key for each of the video vignettes prior to the start
of the study. Potential reviewers were provided 1 month to send in all requested materials
via mail or email. Each of the potential reviewers were faculty in a higher education
institution and/or a BCBA. Of the 14 invited reviewers, five individuals agreed to
participate in the review of the videos, and three submitted all required documents. All
reviewers were faculty at a higher education institution and one was a BCBA. All
reviewers had extensive experience conducting ABC recording. Each reviewer was asked
to collect ABC data using a structured recording form (provided to them) for the 12
videos. There was a range of correct responses for certain occurrences of problem
behavior, the antecedent that preceded it, and the consequence that followed it (range = 13).
Reviewers also were asked to rate the quality of each video vignette using a Likert
scale (i.e., 1 = strongly disagree and 5 = strongly agree; see Appendix B). Reviewers
were asked to indicate their level of agreement with five statements for each video. The
statements and mean agreements across all 12 videos were as follows: (1) the dialogue
was clear and easy to understand (m = 4.73), (2) the video contained examples of a
student engaging in problem behaviors that are representative of a general education
classroom (m = 4.7), (3) the video contained examples of typical teacher responses to
problem behavior in a general education classroom (m = 4.52), (4) if repeated
observations over time revealed similar patterns of ABC data, I could hypothesize the
function of problem behaviors (m = 4.64), and (5) the data gathered from ABC data
collection would be useful in informing the design of a functional analysis (m = 4.67).
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Structured and narrative recording form. Structured and narrative recording
forms were used for participants to record ABC data while they watched the video
vignette. For the structured recording form, all behaviors, possible antecedents, and
possible consequences were pre-populated on the left side of the form prior to the start of
the study. Each behavior was given a code that participants could mark in each available
column that corresponded to one instance of antecedent, behavior, and consequence. For
the narrative recording form, the lead researcher did not pre-populate any information.
Instead, three columns were provided and titled antecedent, behavior, and consequence.
Each row corresponded with one occurrence of problem behavior and the
antecedent/consequences to it. Within each row, there was space for the participant to
write the antecedent, behavior, and consequence (see Appendices C and D for participant
recording forms).

Dependent Measures
The dependent variable was the accuracy of ABC data, which was defined as
correctly indicating which problem behavior occurred, as well as the antecedents that
preceded the problem behavior and consequences that followed. The lead researcher used
an event recording measurement system to calculate percentage correct. For each
antecedent, behavior, and consequence, participant responses were scored as correct or
incorrect (i.e., occurrence and nonoccurrence). Participants were incorrect for omissions
of the correct response. For example, if they indicated the correct responses for each
ABC but included an additional incorrect response (e.g., an additional antecedent event
that did not occur), the lead researcher still counted the selection of the critical antecedent
event as correct. The lead researcher addressed additional responses that were selected,
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but did not occur, in the feedback portion of the training intervention. The lead researcher
scored each completed form at the end of the session against a pre-constructed answer
key, which was based on the responses of the external reviewers who viewed each of the
video vignettes prior to the start of the study. There was a range of 1-3 responses for
certain occurrences of antecedent, behavior, and consequent events that were scored as
correct (see Appendix E). Total correct responses were divided by possible correct
responses and then multiplied by 100 to produce a percentage of accuracy. The mastery
criterion was 80% accuracy across three sessions with at least two consecutive sessions.
The mastery criterion was selected on the basis that 80% agreement between two
reviewers (i.e., participants and the external reviewers) is the minimum percentage
needed for reliable measurement of behaviors (Ledford, Lane, & Gast, 2018).
A written assessment was administered to each participant to assess incidental
learning of non-targeted information presented via IF. The information was expansions of
the target skill. The following non-targeted information was assessed: (a) hypothesizing
functions of behavior based on ABC data collected, and (b) the recommended minimum
number of days (i.e., at least 5 days) for ABC data collection. IF also served as a method
to promote generalization to a narrative format (see generalization section; see Table 1).
Acquisition of non-targeted information was intermittently assessed throughout the
course of the study using the same assessment (four times for each participant; at the start
of the study, immediately before intervention, after the participant met mastery in the
BST condition, and once in the maintenance condition). Across each administration of
the written assessment, participants were asked to look at three sets of ABC data (one per
function; gain attention, escape task demands, gain access to preferred activity/tangible)
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on a structured recording form and hypothesize the function of behaviors based on the
pattern of antecedents and consequences. Next, participants were asked to identify the
minimum number of days that ABC data should be collected to be able to identify a
reliable pattern (i.e., 5 days). Last, participants were asked to transfer ABC data in a
structured format to a blank narrative recording form. Each response was marked as
correct or incorrect. The total number of correct responses was divided by total number
of correct plus incorrect responses and then multiplied by 100 to produce a percentage of
correct responses.

Experimental Design
A multiple-probe single case research design across four participants was used to
assess the effectiveness of BST on the accuracy of ABC data collected (Gast, Lloyd, &
Ledford, 2018). A second multiple-probe design across three participants was used to
further address inter-subject replication. This was done to assess if the same effects
consistently occurred across additional participants. Generalization was assessed within
the context of the multiple probe design. The lead researcher used an online list
randomizer to counterbalance sessions in which BST was provided to train participants to
collect ABC data using a structured format and ones in which generalization was
assessed to a narrative format (see generalization section). Additionally, the order of
videos was randomized. When randomizing, the following rules were applied: (a) no
more than two consecutive intervention or generalization sessions, and (b) no videos with
identical functions would follow each other to help control for possible facilitative effects
that may result from repeated testing using videos with the same purposed function. All
randomized lists of videos (e.g., G-E1; generalization for escape video 1) were used
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across all conditions and participants. Experimental decisions were based on changes in
participant accuracy of ABC data in BST sessions only. The criterion for continuous
probe sessions prior to the introduction of BST to subsequent tiers was one session at
80% accuracy.
Prior to introducing BST with Participant 1 in each respective design, probe data
collection occurred for all participants for a minimum of five data points and until data
were stable or decelerating in a contra-therapeutic direction. Data were stable if there was
little variability of data along the ordinate. Additionally, the lead researcher used a
stability envelope to determine the degree of variability of data across each tier. The lead
researcher sequenced all probe data from low to high in a single tier to identify the
median. If at least 80% of the data points fell on or within 25% of the median value, then
the data were determined to be stable (Barton, Lloyd, Spriggs, & Gast, 2018). During
intervention with Participant 1, all remaining participants were probed intermittently
every 5-7 sessions. Probe procedures involved the lead researcher instructing the
participant to collect ABC data while watching the video vignette in its entirety with no
additional prompting or feedback. One probe (i.e., watching a single video while
completing the corresponding form) counted as a session. The total time allowed was
determined by the length of the video vignette being viewed with an additional 20 s
provided to finalize responses. Once a participant reached one session at 80% accuracy,
the lead researcher conducted three consecutive probes prior to intervention in the
subsequent tier.
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Interobserver Agreement and Procedural Fidelity
Inter-observer agreement (IOA) for accuracy of ABC data was collected by a
secondary data collector for a minimum 20% of sessions in each condition for each
participant. Following development and evaluation of the training materials, a secondary
data collector was trained on all procedures and how to score completed ABC data
collection forms. The secondary data collector was a graduate student pursuing a master’s
degree in applied behavior analysis. At the conclusion of each session, the primary and
secondary data collector independently scored each column on the ABC form separately
(i.e., a behavior[s], the antecedent event that preceded it, and the consequent events that
followed it). Following scoring, the lead researcher and secondary data collector
evaluated the extent to which they agreed on the occurrence and non-occurrence of target
responses. IOA was calculated by dividing the number of agreements by the number of
agreements plus disagreements and then multiplying by 100 (Ledford, Lane, & Gast,
2018). IOA data were averaged across each condition to ensure it met a minimum
threshold of 80%.
Procedural fidelity data were collected a minimum of 20% of sessions across all
conditions. Procedural fidelity data were calculated by dividing the number of observed
researcher behaviors by the number of planned researcher behaviors and then multiplying
by 100 (Barton, Meadan-Kaplansky, & Ledford, 2018). If there were procedural errors,
the secondary data collector discussed the omitted or incorrect steps with the lead
researcher to ensure that mean fidelity for each condition was at or above 90% (see p. 1
of Appendices B and C for complete list of researcher behaviors). IOA and procedural
fidelity data were collected across 100% of administrations of the IF assessment
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(administered at four separate times during the study for each participant). Specific IOA
data by participant and condition are available via Table 3.

Procedures
Probe. At the start of probe sessions, participants were instructed to, “Watch the
video vignette and complete the recording form in front of you”. No additional
instructions or prompts were provided. Participants were provided a single opportunity to
watch an entire video vignette while collecting ABC data during probe, generalization,
and maintenance conditions. This was done to provide meaningful conclusions on a
participant’s ability to collect accurate ABC data without researcher support (e.g.,
prompts, instruction, feedback). The total duration allowed was based on the length of the
video vignette plus an additional 20 s to finalize responses. The lead researcher
conducted probes to assess pre-intervention performance of collecting ABC data using a
structured format. One to two additional probes were conducted for the narrative
recording form prior to the introduction of BST. Probe sessions occurred for a minimum
of five sessions (one opportunity to score the video was equal to one session) across all
participants at the onset of the study. Intermittent probes were conducted every 5-7
sessions for each participant following introduction of BST with the first participant in
each design. The lead researcher did not meet with a participant if they were not in
intervention or scheduled for a probe session. The lead researcher conducted a minimum
of three probe sessions (or until data were stable or a decelerating trend was observed in
the data path) immediately before introduction of BST on subsequent tiers.
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Instruction. The introduction of the independent variable included a Microsoft
PowerPoint presentation which was used to provide instruction on ABC data collection.
This was only provided during the first session of the BST condition. Video vignettes,
structured recording forms/narrative recording forms, and general praise provided at the
end of sessions regardless of performance were constant across all conditions. The
PowerPoint contained information related to identifying functions of problem behavior
versus topography, as well as FBA, in general, and collecting ABC data using a
structured format. The PowerPoint began with a vignette involving a hypothetical student
who engaged in a problem behavior. The lead researcher discussed the importance of
identifying what happens immediately before the behavior occurs (i.e., antecedent) and
what changes occur in the environment immediately following the behavior (i.e.,
consequence). Next, the lead researcher explained the purpose of an FBA, the different
assessments and analyses that it is comprised of (i.e., indirect assessment, descriptive
assessment, and functional analysis), and a general educator’s role in the process.
Specifically, participants were instructed on how to collect ABC data using a structured
recording form (see Table 2 for task analysis). See Appendix F to view the complete
PowerPoint used during the instructional component of BST.
Modeling, rehearsal, and feedback. Following instruction, the lead researcher
modeled how to collect ABC data correctly using a structured recording form. Three
video vignettes (one per intended function) were used for purposes of modeling how to
observe and collect data on problem behavior. Videos used for modeling were dependent
on the video that was used for rehearsal. For example, the lead researcher referenced the
randomization and counterbalancing of sessions list prior to the start of a session. If the
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participant was to be shown Attention Video 2 during the opportunity for rehearsal, then
the lead researcher modeled how to collect ABC data using the video with an intended
attention function before the opportunity for rehearsal occurred. Therefore, a participant
watched two videos in a single session (i.e., one video for modeling followed by a
separate video used for rehearsal). The lead researcher provided a rationale for the
selected antecedents, behaviors, and consequences following completion of each ABC
column. The lead researcher then provided an opportunity for the participant to ask
questions and answered each question as necessary. The participant was then instructed
to watch a different video vignette and complete the structured recording form to the best
of their ability. No prompting, guidance, or feedback was provided during the
opportunity for rehearsal. At the completion of the video vignette used for rehearsal for
that session, the lead researcher provided behavior specific praise for correct responses
and corrective feedback for incorrect or omitted responses. The video vignette was
revisited when providing corrective feedback.
Following corrective feedback and behavior specific praise, the lead researcher
provided IF via verbal and/or visual presentation on non-targeted information. There
were three IF targets. For the first IF target, participants were told “You can also record
ABC data using a narrative format” and then the lead researcher displayed a blank
narrative recording form. The specific script for IF on a narrative recording format was as
follows: “This is a narrative recording form. You can anecdotally enter antecedent
information under the “A” column, the problem behavior that occurred under the “B”
column, and the consequence to that behavior under the “C” column”. No modeling
occurred when providing IF on a narrative recording form. The second IF target was in
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regard to the minimum number of days required for ABC data collection. A flash card
was displayed as the lead researcher read the card aloud. The flash card stated that “in
order to identify a reliable pattern, antecedent-behavior-consequence data should be
collected for a minimum of five days”. The third IF target was in regard to using the ABC
data to hypothesize the function of problem behavior. A flash card was displayed which
included a task analysis of steps to hypothesize function. The lead researcher then
provided the participant with the correctly completed ABC structured recording form and
identified consistent consequences to problem behavior and how that may suggest a
function. Non-targeted information was assigned a number and paired with a video
vignette when the sequence of videos was randomized, and BST and generalization
sessions were counterbalanced (e.g., I-A2-IF2; intervention for Attention Video 2 with
non-target information 2). At the conclusion of each session, general praise was provided
regardless of performance. Modeling, rehearsal, and feedback continued until participants
met mastery criterion (i.e., 80% accuracy across three sessions with at least two
consecutive sessions). See Figure 1for an example of a session.
Generalization. Generalization was assessed across formats in each condition of
the design (i.e., alongside performance using a structured recording form; Ledford, Lane,
& Tate, 2018). Generalization sessions were identical to probe sessions with the
exception of instructing participants to collect ABC data using a narrative recording
form. Two techniques were employed to program for and assess generalization. First, IF
was used to provide a description of how to use narrative recording forms to collect ABC
data (i.e., program common stimuli into instructional trials; Stokes & Baer, 1977). This
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information, presented via IF, was presented within two sessions before the first session
in which generalization was assessed.
Second, sessions in which the lead researcher assessed generalization to a
narrative format were counterbalanced with BST sessions via the online list randomizer.
If participants met mastery in the BST condition prior to meeting mastery in the
generalization condition, the lead researcher continued to assess generalization while
conducting probe sessions for all remaining participants. Correct and incorrect responses
for the narrative recording forms were determined by the answer key developed by the
external reviewers for the structured recording form given that the same videos were used
across both conditions. If generalization was not observed (i.e., decelerating trend or no
session towards mastery within three sessions of mastery in BST), then procedures
identical to BST were used to teach participants how to collect ABC data using a
narrative format (i.e., sequential modification; Stokes & Baer, 1977). The same mastery
criterion for the BST condition was used for the generalization condition. Sessions
involving a structured format and narrative format continued to be counterbalanced until
participants reached the mastery criterion with a narrative format, with or without the
introduction of BST for the generalization context.
Maintenance. Procedures during maintenance sessions were identical to
procedures used during the probe condition. Maintenance was assessed every 5-7
sessions (approximately 1 week) after a participant met mastery criterion using a
narrative recording form or using a structured recording form (whichever format was
mastered second). Maintenance was assessed until each participant had a minimum of
three sessions with each recording format. Following the first two maintenance sessions
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with each recording format (i.e., a total of four sessions), maintenance was assessed every
2 weeks.
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Table 1 Generalization and Instructive Feedback Targets
Additional Information
Hypothesizing functions of

Target

Presentation

Method of Assessment

Procedure/Format

IF

Verbal and

Pre- and posttest

Participant given a completed SRF

challenging behavior

Minimum number of days for

visual

and asked to hypothesize function

IF

Verbal

Pre- and posttest

Fill-in-the-blank

Generalizationa

Verbal and
visual

Pre- and posttest

Participant given a completed SRF
and asked to transfer it to a blank
narrative recording form

ABC data collection

30
Collecting ABC data using a
NRF

(presented via
IF)

Continual probeb

Collect ABC data using a NRF

Note. ABC = antecedent, behavior, and consequence; IF = instructive feedback; SRF = structured recording form; NRF = narrative
recording form.
aProgram
bIf

common stimuli in the consequent event of instructional sessions (i.e., presented via instructive feedback).

a participant does not successfully generalize behavior, then the researcher will provide behavioral skills training on collecting

antecedent, behavior, and consequence data using a narrative format (i.e., sequential modification).

Table 2 ABC Data Collection Task Analysis
ABC Data Collection Steps Using a Structured Recording Form
1

Mark every occurrence of behavior using the codes provided (e.g., write “G”
for occurrences of student grabbing another individual).

2

Indicate what happened within 5 seconds before the problem behavior
occurred on the corresponding column below in the section titled
“Antecedent” by placing a checkmark or “X.”

3

Indicate what happened within 5 seconds after the problem behavior occurred
on the corresponding column below in the section titled “Consequences.”

4

Continue to do steps 1-3 for every occurrence of problem behavior during the
observation period.
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Table 3 Interobserver Agreement and Procedural Fidelity Data
Probe

Intervention (BST)

Generalization

Maintenance

32

%age of

Mean

Mean

%age of

Mean

Mean

%age of

Mean

Mean

%age of

Mean

Mean

Participant

Sessions

IOA

PF

Sessions

IOA

PF

Sessions

IOA

PF

Sessions

IOA

PF

Shelia

33%

100%

100%

57%

99%

100%

57%

97%

100%

33%

100%

100%

Michelle

30%

100%

100%

40%

100%

94%

20%

100%

100%

50%

100%

100%

Ashley

36%

100%

100%

33%

100%

100%

40%

100%

100%

50%

97%

100%

Maya

33%

100%

100%

--

--

--

--

--

--

--

--

--

Tay

33%

100%

100%

50%

100%

100%

50%

100%

100%

33%

100%

100%

Seema

20%

100%

100%

50%

100%

100%

25%

100%

100%

50%

100%

100%

Mila

33%

100%

100%

50%

100%

100%

33%

100%

100%

50%

100%

100%

Note. BST = behavioral skills training; IOA = interobserver agreement; PF = procedural fidelity. All participants are currently in
maintenance.

Figure 1. Example of session format for Behavioral Skills Training.
Participants viewed two video vignettes per session. One video was used to model how to
correctly collect ABC data. The second video vignette was used to provide the participant
with an opportunity to rehearse collecting antecedent-behavior-consequence data using a
structured recording form.
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CHAPTER 3. RESULTS
Data Analysis
Visual analysis is the primary and recommended analysis for data from a single
case design (Barton et al., 2018), and was used to assess the effectiveness of BST on
participants’ ability to collect accurate ABC data using a structured recording form.
Specifically, the lead researcher analyzed the data with regard to changes in level, trend,
stability, immediacy of effect, consistency of effect, and overlap (Barton et al., 2018). A
vertical analysis across untreated tiers was also conducted—that is, evaluating if a change
in the dependent variable only occurred when the independent variable was introduced.
Before the introduction of BST with the first participant from each design, a withincondition analysis was conducted for all participants’ performance in the probe condition.
Specifically, the lead researcher evaluated level, trend, and stability within conditions.
The lead researcher continued to conduct a vertical analysis in untreated tiers in
comparison to tiers that received intervention. A within-condition analysis was conducted
before a participant entered the BST condition. Following introduction of BST, a between
conditions analysis was conducted to evaluate the degree of behavior change that
occurred. Specifically, the immediacy of behavior change was evaluated within the first
session of the new condition. This was done across all tiers to evaluate the consistency of
data patterns (i.e., the immediacy and magnitude of behavior change across similar
condition changes; Barton et al., 2018; Ledford, Lane, & Severini, 2018).
Overlap between adjacent conditions was assessed by determining the number of
data points that were at similar levels across the two conditions. Percentage of nonoverlapping data (PND) and non-overlap of all pairs (NAP) were used to further describe
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the degree of overlapping data points (i.e., data points with a similar level) between
adjacent conditions. All data points in the intervention condition that fell outside of the
range of data points in the probe condition were identified and then divided by total
number of data points in the intervention condition. That value was then multiplied by
100 to yield a percentage value (Barton et al., 2018). NAP summarizes overlap between
each data point in the probe condition to each data point in the intervention condition.
NAP represents the number of pairs which show no overlap, divided by the total number
of comparisons (Parker & Vannest, 2009). Lastly, the lead researcher determined if a
functional relation was present, which refers to if at least three demonstrations of effect
were observed at three separate points in time (i.e., when the intervention was introduced;
Ledford, Lane, & Severini, 2018) with no more than one non-effect. The presence or
absence of a functional relation was a dichotomous decision. When determining if a
functional relation was present or not, the lead researcher considered if all threats to
internal validity were adequately controlled for throughout the study and if there were
improvements in the intervention condition when compared to the probe condition.

Effects of Behavioral Skills Training
BST was effective in teaching participants to collect ABC data using a structured
recording form while watching a hypothetical student engage in problem behavior across
multiple video vignettes. Participant performance data for Sheila, Michelle, Ashley, and
Maya are shown in Figure 2. During probe sessions prior to training, a stable trend was
observed for all participants with the exception of Maya, who demonstrated a
contratherapeutic trend. Maya withdrew from the study prior to intervention due to illness
and limited availability. Once BST was introduced, all participants demonstrated an
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immediate and abrupt change in level and trend in a therapeutic direction. An immediacy
of effect was consistently seen for all participants entering intervention. Sheila had near
zero-celerating trend in probe sessions. Immediately following the introduction of BST,
Sheila’s accuracy of ABC data collected was above probe session levels. Sheila’s
accuracy of ABC data during the BST condition were variable. She reached mastery in 6
sessions, but performance on a structured recording format was assessed for an additional
session until she met mastery criterion using a narrative recording form. Although at an
increased level from probe sessions at the start of the study, stable trend was observed for
Michelle during continuous probe sessions immediately before training was provided.
Accuracy in ABC data collected was above probe session levels following the first
session of BST and demonstrated an accelerating trend in a therapeutic direction.
Michelle reached mastery in 4 sessions. A stable trend was observed for Ashley during
probe sessions. Ashley’s data following the introduction of the BST condition were
variable but above probe session levels. She reached mastery in 6 sessions.
Participant performance data for Tay, Seema, and Mila are shown in Figure 3. In
the second design, a stable trend was observed for Tay during probe sessions.
Immediately following the first session of intervention, Tay demonstrated an immediate
and abrupt change in level with an accelerating trend. She reached mastery in 6 sessions.
A stable trend was observed for Seema during probe sessions. Following the introduction
of BST, Seema’s accuracy of ABC data collected was at or above the mastery criterion
level. Seema reached mastery in 3 sessions, but performance on a structured recording
format was assessed for an additional session until she met mastery criterion using a
narrative recording form. A stable trend was observed for Mila during probe sessions.
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Mila demonstrated above mastery criterion levels following the introduction of BST with
the exception of her third session in intervention (73% accuracy). Mila reached mastery
in 4 sessions. Additionally, no overlapping data between probe and BST conditions were
observed for both single-case designs. For Sheila, Michelle, and Ashley, PND were at
100% and NAP were at 100%. For Tay, Seema, and Mila, PND were at 100% and NAP
were at 100%. Mastery criterion for the BST condition was three sessions with at least
80% accuracy. The implementation of a multiple probe across participants design and
visual analysis within and between adjacent conditions revealed an improvement in
accuracy of ABC data collected using a structured recording form following the
introduction of BST. A demonstration of effect was replicated across at least two
additional tiers. The lead researcher determined that a functional relation was present
between BST and pre-service general educators’ improved accuracy of ABC data
collected and replicated with additional participants.

Generalization Across Narrative Recording Format
Generalization data were collected within the context of the multiple probe
design, but experimental decisions were based on performance in the BST condition.
Similar to improvements seen in BST sessions, therapeutic improvements were observed
in generalization sessions. Sessions in which generalization was assessed were
counterbalanced with sessions in which BST was provided. Prior to the introduction of
BST, accuracy of ABC data collected using a narrative recording form was assessed once
for Sheila and Tay (session before intervention), and twice for all other remaining
participants (session immediately after the first series of continuous probes across all tiers
and the session before the start of intervention for each participant). Mastery criterion in
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the generalization condition was identical to the BST condition. Sheila’s performance in
the generalization condition was above accuracy of ABC data collected using a narrative
recording form in the probe session. Performance indicated an accelerating trend in a
therapeutic direction. Sheila reached mastery criterion in 7 sessions. Michelle’s two
probe levels for the narrative recording format were at 44% and 47% accuracy. Her first
generalization session took place two sessions after the start of BST. She demonstrated an
immediate and abrupt change in level with an accelerating trend in a therapeutic
direction. Michelle reached mastery criterion in 5 sessions. Ashley’s probe levels were at
39% and 40% accuracy. She demonstrated an immediate and abrupt change in level with
an accelerating trend in a therapeutic direction until she met mastery. Ashley met mastery
criterion in the generalization condition before she met mastery criterion in the BST
condition. She reached mastery criterion in 4 sessions.
In the second design, Tay demonstrated an immediate and abrupt change in level
following the first session of BST and remained above her probe session level. Tay
reached mastery criterion in 6 sessions. Seema’s two probe session levels for the
narrative recording format were at 44% and 43%. Seema’s first generalization session
occurred two sessions after the start of BST. She demonstrated an immediate and abrupt
change in level with an accelerating trend in a therapeutic direction. Seema reached
mastery in 4 sessions. Mila’s two probe sessions were at 39% and 40% accuracy.
Following intervention, she remained above probe session levels with an accelerating
trend in a therapeutic direction. Mila reached mastery in 4 sessions. Additionally, there
were no overlapping data across adjacent conditions for participants in each design. With
the exception of Ashley, once a participant reached mastery in the BST condition,
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sessions until they reached mastery in the generalization condition ranged from 1 – 3
sessions.

Maintenance
Maintenance data were collected every 5-7 sessions for each participant after
mastery for two sessions, and then once every 2 weeks. Data were variable for Sheila and
Tay and approximated performance during the intervention condition. They both
demonstrated a contra-therapeutic level change across both formats during the first
maintenance session. Both participants demonstrated an increase in percent correct on a
structured recording form during the next session. Michelle maintained percentage
correct using a structured recording format but performance using a narrative recording
form decreased when compared to accuracy in the generalization condition. Ashley
approximated performance during the intervention and generalization condition. During
Seema’s first maintenance session using a structured recording form, a level change in a
therapeutic direction was observed when using a structured recording form (i.e., 83%
accuracy during the last session of intervention to 94% accuracy during the first
maintenance session). A contra-therapeutic level change was observed for Seema during
her first maintenance session with a narrative recording form (i.e., 40% accuracy). Mila
maintained performance across both recording formats.

Additional Learning Targets
Michelle, Tay, and Seema demonstrated improvement in percentage correct from
the pre-baseline assessment to the pre-intervention assessment (range = 10% - 40%
increase). Sheila, Michelle, and Tay demonstrated improvement in percentage correct on
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the post-mastery assessment when compared to pre-baseline and pre-intervention
percentages. Seema’s performance on the post-mastery IF assessment was identical to her
performance on the pre-intervention IF assessment (60% accuracy) but increased in the
post-mastery assessment (100% accuracy). Please see Table 4 for participant
performance on IF assessments.

Social Validity
Social validity was assessed after participants completed the study. Please see
Appendix G to view the Social Validity Questionnaire. Participants were asked to state
their level of agreement with six statements using a Likert scale (1 = strongly disagree
and 5 = strongly agree). The mean ratings were as follows: ‘It is important for general
education teachers to know how to collect ABC data’ = 5.0; ‘The training increased my
knowledge on how to collect ABC data using a structured recording format’ = 4.8; ‘I am
more confident in my ability to identify antecedent and consequent events to problem
behavior following the training’ = 4.7; ‘I will use a structured recording format to collect
ABC data in my classroom’ = 4.7; ‘I will use a narrative recording format to collect ABC
data in my classroom’ = 4.2; and ‘It is important for educators and school support staff to
take a functional approach to challenging behaviors’ = 4.8.
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Table 4 Percentage Correct on Instructive Feedback Assessment
Assessment Wave
Participant

Pre-Baseline

Pre-Intervention

Post-Mastery

Post-Maintenance

Sheila

0%

0%

100%

40%

Michelle

20%

40%

80%

60%

Ashley

20%

20%

80%

60%

Maya

0%

--

--

--

Tay

0%

10%

40%

40%

Seema

20%

60%

60%

100%

Mila

0%

40%

40%

40%
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Figure 2. Graph of Participant Performance for Sheila, Michelle, Ashley, and Maya.
Closed data points represent performance during BST sessions. Open data points
represent performance during generalization sessions. The closed triangles represent
performance on instructive feedback assessments.
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Figure 3. Graph of Participant Performance for Tay, Seema, and Mila.
Closed data points represent performance during BST sessions. Open data points
represent performance during generalization sessions. The closed triangles represent
performance on instructive feedback assessments.
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CHAPTER 4. DISCUSSION
The purpose of this study was to evaluate the effectiveness of BST for teaching preservice general educators to collect ABC data using a structured recording format. In
addition, generalization to a narrative recording format was evaluated within the context
of a single-case design. Narrative ABC data are typically used in school settings to
collect descriptive data on problem behavior but may yield information that could be
considered too subjective to accurately identify cues for and maintaining consequences of
problem behavior. Lastly, additional learning targets were embedded in the training and
presented as IF. A functional relation was observed in the data (three demonstrations of
effect within the context of a multiple probe design) and replicated with additional
participants. Results indicated that BST resulted in immediate changes in percentage of
correct responses using a structured recording format. In addition to being effective, BST
was a highly efficient training procedure. The outcome was achieved with relative ease
and required limited resources. This was not formally assessed within the context of the
design. All participants were able to reach the mastery criterion during the BST condition
in an average of 4 sessions. The first session of training lasted approximately 30 minutes.
Every following session of training lasted no more than 10 minutes. Therefore, the
average duration of training was one hour. This is similar to findings from Hogan et al.
(2015), which also found that BST was a highly efficient procedure. All participants were
also able to generalize the skill to a narrative recording format and acquired the additional
non-target instructional information, as demonstrated by improvements from pre- and
post-training assessments. Maintenance data indicated that some participants may benefit
from a refresher course.
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Results of the current study further support the use of BST to teach individuals with
minimal experience to acquire behavior analytic principles (Hogan et al., 2015; Homlitas,
Rosales, & Candel, 2014; Shayne & Miltenberger, 2013). Results from the current study
are different from past studies which also sought to improve accuracy of ABC data
collected, but were unable to achieve sufficient levels of accuracy (e.g., Lerman et al.,
2009). To date, there has been one empirical evaluation of the effectiveness of BST to
teach pre-service general educators how to collect ABC data using a structured recording
format (Samudre et al., 2019). The current study and its findings are in contrast to the
findings of Samudre et al. (2019), which demonstrated that a one-time training produced
improvements in ABC data collection, but not at an optimal level. The findings from the
current study are also different from the findings of Pence and St. Peter (2018).
Participants from the Pence and St. Peter (2018) study were unable to reach a mastery
level of responding as a result of a training involving videos and an automated
PowerPoint as indicated via a pre and post training design. The current study used an
identical mastery level of responding to Samudre et al. (2019) and Pence and St. Peter
(2018) at 80% accuracy. This study used a single-case research design to assess continual
responding until participants met a predetermined mastery criterion of three sessions
(with at least two consecutive sessions) at or above 80% accuracy. Based on the results, a
more systematic training was beneficial to help pre-service educators reach mastery
levels.
During probe sessions, an increase in percentage of correct responses was observed
for Michelle’s three continuous probes before intervention and during intermittent probes
for Mila and Ashley. However, training did not occur for each participant until at least
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three consecutive probe sessions indicated stable levels of responding immediately before
introducing the intervention. Although multiple video vignettes were created, and their
distribution across all conditions randomized, it is hypothesized that this increase in
correct responses was likely due to a familiarity with the behavioral codes (e.g., P =
push), antecedent, and consequent events on the ABC structured recording form. The
form remained consistent throughout the course of the study.
An immediate change in level was observed for all participants following the first
training session for both the structured and narrative recording forms. As percentage of
correct responses increased in the BST condition, so did percentage of correct responses
in the generalization condition. Despite the promising concomitant changes, it is
important to note that there is a lack of experimental control for percentage of correct
responses using a narrative recording form. There were fewer measurement occasions for
accuracy using a narrative recording form in the probe condition (i.e., 1-2 sessions for
each participant). However, given that data were collected in the context of an
experimental design, and during each condition of the design, this increases confidence
that the intervention was responsible for therapeutic improvements in the generalization
condition. The current study adds to the current literature on BST by demonstrating its
utility for TPPs. However, the procedures used in this study are not exclusive to TPP and
can be applied with in-service educators. In contrast to other investigations on BST, the
current study also demonstrates an intentional and programmatic approach to
generalization (i.e., program common stimuli) that can occur in teacher preparation
programs. Many teacher preparation programs passively apply generalization techniques
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to their training. Although train and hope is the weakest demonstration of generalization,
it continues to prevail as the most common form (Gable, 2014; Markelz et al., 2017).
With regard to the IF procedures, additional learning targets were only presented
during BST sessions. Additionally, the order of videos was randomized. The
randomization process ensured that there was an equal number of presentations for each
video. However, given that participants reached mastery in the BST condition in fewer
sessions than predicted, they had minimal exposure to the additional learning targets. The
IF assessment was still administered once they met mastery in BST and the
generalization condition, but the post-test scores may reflect the minimal opportunities
that participants had to acquire the additional information.

Implications
Probe condition data from the current study suggest that pre-service educators are
at risk of providing non-accurate representations of environmental events that surround
problem behavior without training. If inaccurate data occurs collection in their future
employment settings with actual students in need of behavioral intervention, then it can
have consequential effects on team-based decisions following the FBA process. The
results of the current study show that BST (with the use of video vignettes) may be
effective for increasing pre-service general educators’ accuracy of ABC data collected
using a structured recording format.
With relative ease, teacher educators can also increase the number of additional
learning targets during training. Given the heavy emphasis on management strategies that
can be applied universally to a classroom during teacher preparation years (Flower et al.,
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2017), identifying training procedures that are efficient as well as effective is essential.
The current study should provide teacher educators who specialize in FBA a way to apply
a generalization technique to their training. Specifically, the current study provides an
example of how to program common stimuli via IF (i.e., narrative recording format) into
the training. This generalization technique can be applied with a variety of skills that will
be expected of pre-service general educators in their future employment setting. Other
generalization techniques can and should be applied (e.g., teach sufficient exemplars).
Teacher educators should focus their instruction not only on the acquisition and fluency
of necessary competencies, but on the generalization and maintenance of those skills as
well. Training is inconsequential if a skill that is acquired during teacher preparation does
not generalize to a classroom setting.
As a wave of innovation in teacher training continues, it is important to focus on
bridging the disconnect between university settings and classroom realities (Markelz et
al., 2019; Moore et al., 2017). The current study sought to do that by making the
generalization target a narrative recording form. These formats are commonly used in
school settings but are prone to provide data that cannot be used to make hypotheses on
functions of problem behaviors or inform further assessments/analyses (Lerman et al.,
2009). Maintenance data across both formats were variable. This is not a surprising
finding considering that pre-service educators are not using these skills on a daily basis.
Teacher educators, or those providing training, can increase the probability of successful
generalization and maintenance of a skill by providing instruction during a pre-service
educator’s coursework and during classroom experiences with additional booster sessions
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to help maintain performance. When possible, it would be beneficial to stray from
classroom simulations and embed real-life situations during training.
In order to fully prepare general educators to respond to behavior that impedes the
learning of the student engaging in the behavior or the learning of others, it is important
for individuals with more training and expertise in applied behavior analysis to provide
training during both pre-service and in-service years. This may help alleviate the
historical challenges that general educators face in the classroom (Drake et al., 2018). It
seems apparent that general educators should be targeted for instruction on behavioral
assessment and management given IDEA legislation that requires the use of FBA under
certain conditions and how students should receive their education in the least restrictive
environment, which is often a general education classroom (IDEA, 2004; U.S.
Department of Education, National Center for Education Statistics, 2016). The current
study provides a model for how to address one channel of difficulty that educators may
face (i.e., how to conduct behavioral assessment to inform team-based decisions) in a
cross-disciplinary manner.

Limitations and Future Research
The results must be interpreted given the identified limitations. One primary
limitation to this study was the use of video vignettes that may or may not represent
realistic classroom situations. For example, each video included graduate students who
role-played as students in an elementary-aged classroom. With regard to the
generalization and maintenance of skills, it may be more advantageous to embed
unscripted videos of actual students in a more naturalistic environment for future
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trainings. This can help ensure that training closely mirrors classroom settings. Although
this study programmed for generalization to a narrative recording form, generalization
across environments (i.e., classroom) was unknown.
An additional limitation is in regard to the length of each of the videos as they do
not represent an adequate observation period to collect ABC data (range = 1:10 s – 4:24
s). This was intentionally done to improve the efficiency of the training. To avoid
teaching poor practice, the lead researcher included additional learning targets presented
via IF which demonstrated how much ABC data would be sufficient to arrive at a
hypothesis and, once there are enough data, how to use the data to make a hypothesis.
Participants were not required to hypothesize function as part of the training. While brief,
each video was constructed to provide a clear and reliable pattern of antecedents and
consequences to problem behavior. Again, this may not be typical of most observation
periods for ABC data collection. However, these features were in place to ensure that
videos depicted their intended functions (i.e., gain attention, escape non-preferred task,
gain access to a preferred activity/tangible) and that participants were exposed to videos
that included a variety of antecedents and consequences to problem behavior. While each
video was scripted, the duration between each occurrence of problem behavior varied in
an attempt to simulate the complexities of recording behaviors that occur in rapid
succession or with a substantial amount of time in between each occurrence. Future
research should involve training in natural environments, such as a general education
classroom, or include materials that closely mimic real-life, classroom settings. If training
does not occur in natural environments, future research should also assess generalization
of an educator’s ability to collect ABC data in a classroom following training.
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An additional limitation was a lack of operational definitions for each possible
behavior. Following the development of the videos, the lead researcher added a
behavioral code that more closely aligned with a behavior that the student actor engaged
in (i.e., W = whining). In the original scripting of the videos, these occurrences were
intended to be recorded as “TO” for inappropriate talk-outs. As a result, both behavioral
codes remained on the structured recording form. The answer key for each video had a
range of acceptable responses (as determined by an external review of the videos) across
antecedents, behaviors, and consequences. Therefore, several instances of talk-outs were
considered correct if the participant marked either “W” for whining or “TO” for
inappropriate talk-outs.
Lastly, this training exceeded the lecture-based opportunities that pre-service
general educators are typically provided. With numerous opportunities for rehearsal and
performance feedback, the participants in this study were able to improve their ABC data
collection to a pre-determined mastery level. However, it would be beneficial to evaluate
adaptations experimentally to the current training to make it more amenable to larger
groups in TPPs, such as using computer-based instruction. This training used procedures
that were not exclusive to TPPs, therefore, it would be beneficial to evaluate its
effectiveness with in-service educators or provide training to school personnel that could
then train general educators. Further inquiries should also evaluate ways to increase the
efficiency of instruction. The lead researcher sought to increase learning outcomes by
increasing the number of learning targets embedded in the training. Although
improvement was seen for all participants across IF assessments, it would be beneficial to
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evaluate acquisition of additional learning targets when provided synchronously to larger
groups of pre-service educators.

Conclusion
The current study sought to evaluate a training package experimentally which
could teach pre-service general educators how to collect ABC data using a structured
recording form, while also assessing generalization of the skill to a narrative recording
form. Pre-service general educators do not typically acquire this skill during their TPP yet
are often required to conduct ABC recording in their future employment (Kern, Hilt, &
Gresham, 2004; Roscoe et al., 2015). This provides a basis for teacher educators, or those
with expertise in applied behavior analysis, to provide instruction on ABC data
collection. The current study provides a training package that could be used to improve
accuracy of ABC data. In tandem with training, researchers and teacher educators should
program for and assess generalization, as the acquisition of any skill in teacher
preparation will have little value if that skill does not occur in environments where it
matters most. The current study sought to program for generalization across an untrained
format, as this format is typically used in school settings, but generalization in the
classroom setting was unknown.
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Appendix A
Student Demographic Questionnaire
Participant:____________________ Date:_______
1. What is your gender?
o Male
o Female
o Prefer to not answer
2. What is your ethnicity?
o White/Caucasian
o African-American
o Hispanic
o Asian
o Other
o Prefer to not answer
3. What is your highest degree earned?
o High school diploma
o Associate’s degree
o Bachelor’s degree
o Master’s degree
o Education specialist’s degree
4. What is your classification?
o Freshman
o Sophomore
o Junior
o Senior
5. What teaching licensure are you pursuing?__________________________
6. How many classroom or behavior management courses have you completed in
your program so far?
o 0
o 1
o 2
o 3 or more
7. Do you have any past experience collecting antecedent-behavior-consequence
data?
o Yes
o No
o Unsure
54

Appendix B
Training Pre-Service Elementary General Educators to
Collect ABC Data: Video Vignette Rating Scale (SAMPLE)

Please indicate to which extent you agree with the following statements using the
following Likert scale:
1 = strongly disagree 2 = disagree 3 = undecided 4 = agree 5 = strongly agree

Video 1

1

2

3

4

5

The dialogue was clear and easy to understand.
The video contains examples of a student engaging in problem
behaviors that are representative of a general education
classroom.
The video contains examples of typical teacher responses to
problem behavior in a general education classroom.
If repeated observations over time revealed similar patterns of
ABC data, I could hypothesize the function of problem behaviors.
The data gathered from ABC data collection would be useful in
informing the design of a functional analysis.

Thank you for your participation. Please scan and email the completed forms to
mdsa229@uky.edu. You can also deposit completed forms in Taylor Education Building
Rm. 229 in the faculty/staff/and doctoral student mailboxes (attn: Mark Samudre).
Mark Samudre
University of Kentucky
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Appendix C
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Structured ABC Recording Form (Back Page)
Behaviors

P=pushing; TO=inappropriate talk-outs;
G=grabbing a person; Th=threatening students;
NC=non-compliance; T=throwing objects;
D=destroying materials (e.g., ripping papers);
W=whining
Antecedents
Teacher engaged with another student or walked
away
Given instruction/prompt (e.g., to work, to stop)
Given teacher (T) or student (S) attention
Transition
Loss of privilege/item or restricted access
Consequences

T=teacher attention; S=student attention (e.g.,
“stop it”)
Access to activity or item
Work requirement/instruction removed
Redirected to another activity
Removed from classroom
Loss of privilege/item or restricted access
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Appendix D
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Narrative ABC Participant Recording Form (Back Page)
Antecedent

Behavior
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Consequence

Appendix E
Antecedent-Behavior-Consequence Data Answer Key
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Appendix F
Behavioral Skills Training: Instructional PowerPoint
Intro: A common scenario
Marcus is a 3rd grade student. Marcus typically refuses to enter the classroom immediately
following recess. The classroom teacher, Ms. Smith, has reported that she can typically get
Marcus to come in to the classroom by using a soft tone of voice and restating the directive
(“go inside the classroom”) numerous times. Once in the classroom, Marcus stands at the
doorway and refuses to walk to his seat. Ms. Smith then begins their scheduled math
block, and directs students to pull out their math textbook. Marcus will then repeat, “I
want to go home” or “I don’t want to do this” several times. Ms. Smith typically ignores
Marcus when he starts saying this repeatedly until he begins to raise his voice. The teacher,
using a neutral tone of voice, reminds Marcus that others are working and attempts to
verbally redirect him to his seat. He complies and begins to move to his seat, all the while
still staying “I don’t want to do this”, or “I want to go home”. When Ms. Smith leaves his
side, he begins to shout the same phrases, walks towards the door as if he is going to leave,
but never actually does. In order to make sure Marcus doesn’t leave and that she can move
on with instruction, Ms. Smith oftentimes asks the school counselor to come and sit with
Marcus during math. Marcus continues to say the same phrases, but complies with
directives and completes his math work.

A Brief Training on A-B-C Data Collection
Mark Samudre, M.Ed.

Functions of Behavior

Intro: Considering the before the after

Necessary Terminology

Marcus typically refuses to enter the classroom im m ediately follow ing recess. The classroom
teacher, Ms. Smith, has reported that she can typically get Marcus to come in to the classroom by
using a soft tone of voice and restatin g the d irective (“go inside the classroom ”) n um erous
tim es.

Function – the purpose of a behavior
Antecedent – what happens immediately before a behavior occurs

Marcus will then repeat, “I want to go home” or “I don’t want to do this” several times. M s.
Sm ith typically ignores M arcus w hen h e starts saying this repeatedly until he begins to raise his
voice. The teacher, using a neutral tone of voice, rem ind s M arcus that oth ers are w orkin g an d
attem pts to verbally redirect him to h is seat.

Consequence – what happens immediately after a behavior occurs

W hen M s. Sm ith leaves his side, he begins to shout the same phrases, walks towards the door as
if he is going to leave, but never actually does. In order to make sure Marcus doesn’t leave and
that she can move on with instruction, Ms. Smith oftentimes asks the school cou nselor to com e
and sit w ith M arcus during m ath.

Functional Assessment
• A set of information-gathering strategies and instruments by which
variables influencing challenging behavior are identified (Hanley, 2016).
– Patterns are identified based on what precedes a behavior and what follows it.
– Once we find a pattern, we develop a hypothesis.

No classroom is im m une to challenging behaviors.

• The teacher’s role in this process….
– Interview
– Anecdotal Report
– A-B-C D ata Collection

1
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Collecting A-B-C data

Collecting A-B-C data

Collecting A-B -C data

Collecting A-B -C data

A-B-C Data Collection
Data Analysis
• Pick a time of day that the student typically engages in
challenging behaviors.
• The videos you are about to see are not representative of the
amount of data collection that is recommended to identify a
pattern.
• We can only hypothesize the function, can’t say with 100%
confidence.
– However, we can recognize patterns and hopefully change things in
the environment, our own behavior, or consequences.

1
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Appendix G
Social Validity Questionnaire
Participant:________________________

Date: _____________________

Please circle the number which best describes your agreement or disagreement with each

Agree

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Strongly
Agree

Undecided

1

Strongly
Disagree

Disagree

statement.

1. It is important for general education teachers to
know how to collect ABC data.
2. The training increased my knowledge on how
to collect ABC data using a structured format.
3. I am more confident in my ability to identify
antecedent and consequent events to problem
behavior following the training.
4. I will use a structured recording format to
collect ABC data in my classroom.
5. I will use a narrative recording format to
collect ABC data in my classroom.
6. It is important for educators and school support
staff to take a functional approach to
challenging behaviors.
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